Abstract. In this note we give a criterion for a finitely generated projective module & of constant rank one over R [T] or R[T, r~'] to be extended from R in terms of invertible ideals, when R is an integral domain. We show that if / is an invertible ideal of R [T] or R[T, T~l] such that inR^O, then / is extended from R if and only if / n R is an invertible ideal of R .
Introduction
Let R be a commutative ring, and let A be the polynomial algebra R [T] or the Laurent polynomial algebra R[T, T~x]. Let & be a finitely generated projective ^-module. We say that "J0 is extended from R" if there exists an i?-module & such that & ~ (£ <8>/{ A as ^-modules. In this note we investigate the question: when is a finitely generated projective module 9° of (constant) rank one over A extended from R ? It is easy to see that for this question we can assume without loss of generality that R is a reduced ring. Hence, throughout the paper we will assume that R is a reduced commutative ring.
If R has only finitely many minimal prime ideals (e.g., R is an integral domain or R is a noetherian ring) then Q(R), the total quotient ring of R, is a finite direct product of fields. In this case, since all finitely generated projective modules of (constant) rank one over Q(R) [T] and Q(R) [T, T~x] are free, it is easy to see that there exists an invertible ideal I of A such that (1) I nR contains a non-zero-divisor of R , (2) / ~ 9° as ^-modules. See [1, Chapter II, §5] for details. Therefore, in this situation, one is reduced to consider the following question:
Question. Let R be a reduced ring with only finitely many minimal prime ideals. Let A denote the polynomial algebra R [T] or the Laurent polynomial algebra R[T, T~l], Let / be an invertible ideal of A such that inR contains a non-zero-divisor of R. Then, when is / extended from R ?
In this paper we settle this question as follows:
Theorem (A). Let R be a reduced ring with only finitely many minimal prime ideals. Let I be an invertible Ideal of R[T, T~x] such that J = inR contains a non-zero-divisor of R. Then I is extended from R if J is an invertible Ideal of R. Moreover, if R is an integral domain and I is extended from R, then J = I n R is an invertible ideal of R.
Theorem (B). Let R be a reduced ring with only finitely many minimal prime ideals. Let I be an invertible ideal of R[T] such that J = InR contains a nonzero-divisor of R. Then I is extended from R if and only if J is an invertible ideal of R.
We also give an example of a reduced noetherian ring and an invertible ideal I of A = R[T, T~x] such that J = InR contains a non-zero-divisor of R, / is extended from R as an ^-module, but J is not an invertible ideal of R.
In case of an ideal / of A = R[T] or R[T, T~x], there are naturally two notions of extendibility, namely,
(1) ideal-extendibility, i.e., I = ^fA for some ideal J of R, (2) module-extendibiltty, i.e., there exists an i?-module M such that / » M ®R A as ^-modules.
Obviously ideal-extendibility implies module-extendibility, but the converse need not be true. 
Extendibility criterion
In this section we will prove Theorems (A) and (B) stated above (Theorems 2.11 and 2.13, respectively). We begin with the following definition:
Definition 2.1. Let A be a reduced ring, and let Q(A) denote the total quotient ring of A . An ,4-submodule M of Q(A) is said to be invertible if there exists an ^4-submodule N of Q(A) such that MN = A .
We note that such an N is unique and we denote it by M~x. If an ideal / of A is invertible, we say that / is an invertible ideal of A .
Let B be an ^-subalgebra of Q(A), and let / be an invertible ideal of A . Then it follows immediately from the definition that IB is an invertible ideal of B. Now we state a lemma, a proof of which can be found in [1, Chapter II, §5].
Lemma 2.2. Let A be a reduced ring and S be a multiplicative set of non-zerodivisors of A. Let B = S~XA. If all finitely generated projective B-modules of constant rank one are free, then given a finitely generated projective A-module £? of constant rank one there exists an invertible ideal I of A such that I n S ^ 0 and I ~£P as A-modules.
As a consequence of the above lemma we have the following: Let s £ J be a non-zero-divisor of R. Then it is easy to see that Af is a finitely generated torsion free R-module and Af* is a free TVmodule of rank one. Therefore there exists a finitely generated ideal J*" of R such that J2" ~ Af as .R-modules. Moreover, since J^ is a free /^-module of rank one, without loss of generality we can assume that t = s" £ J? for some positive integer n . is a principal ideal of R generated, say, by b and b £ {t, ao, g2(l), ... , g"(l)}. But since t \ a0 we have t\b. So b = gt(l) for some i, 1 < i < n . Moreover t/b = d belongs to the maximal ideal of R.
Let R be the normalisation of R in its total quotient ring. Note that R is a finite direct product of domains. Since R is normal and IR[T, T~x] is invertible, it is extended from R as a module. Therefore, as IR[T, T~x] contains a non-zero-divisor of R, namely t, by Lemma 2.4 and Remark 2. Since 7! is generated as an 7<-algebra by coefficients of w,, generators of 7? as an iv-module can be chosen to be elements which are monomials in coefficients 
